Part I: Additional detailed procedures 1 H and 31 P NMR analysis were performed on 500 and 250 MHz Bruker DRX-500 and DPX-250. DMSO (d6) was used as solvent for Fmoc-T and CDCl 3 were used for Fmoc-TA, Fmoc-TAG and Fmoc-TAG phosphoramidite. Mass spectra were obtained on Bruker Esquire LC-MS and Bruker Reflex III MALDI-TOF with positive method. All reactions were monitored with TLC on glass-backed silica gel 60 F254 sheets (Silicycle). All products were purified by flash column chromatography using silica gel 60 (Silicycle) with a gradient of CH 3 OH in CH 2 Cl 2 as elution. The oligonucleotide was synthesized on an Applied Biosystems 392 DNA/RNA synthesizer.
Fmoc-Cl was from Chempep Inc., DMSO (d6) and CDCl 3 were from Aldrich, thymidine, deoxyadenosine (n-bz) and deoxyguanosine (n-ibu) were from Chemgenes. Triethylamine, 1, 2, 4-Triazole and 1-methylimidazole were from Fluka. 2-chlorophenyl dichlorophosphate, DBU (1, 8-diazabicyclo [5.4 .0]-undec-7-ene) and 2-cyanoethyl N, N-diisopropylchlorophosphoramidite were from Aldrich. Trifluoroacetic acid (TFA) is from Fisher Biotech. Ammonium hydroxide is from Fisher. Acetonitrile anhydrous is from Pharmco-AAPER. Acetonitrile HPLC grade is from Fisher. PCR primers were from Sigma. Restriction enzymes and other enzymes for cloning were from New England Biolabs.
All the reagents and columns used for DNA oligonucleotides synthesis and the oligonucleotide purification cartridge were from Glen Research.
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The parenthesis indicates these two nucleotides will be equally imported into the column at the same time. In this sequence, "5" represents Fmoc-TAG phosphoramidite. "6" indicates DBU will be sent into the column for deprotection of the Fmoc group.
Here is an example of the program: ("y": yes, "-": No)
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